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The 10,000 
livestock genome 
project
Exploring genome diversity to  
enhance agricultural productivity
phenotypes necessary to infer function are also acking. We need 
to act now before this irreplaceable diversity fades away. The 
10,000 livestock genome project proposes to do this.
Expected outputs
1.    Indigenous livestock genome diversity conserved;
2.    Livestock genome diversity information made publicly-available;
3.    Established sustainable breeding programs for improvement 
of livestock productivity and resilience using genome diver-
sity information;
4.    New sources of functional diversity to respond to the needs 
and demands of the livestock producers and consumers 
made available; and
5.     A fully-functioning network of livestock genome analysis 
centres across developing countries.
Together, these will constitute a unique open-source resource, 
acting as a focus for research on functional genome diversity.
Approach
The program is flexible and scalable; it can start with some 
species and in some countries. We propose to begin with 
cattle, small ruminants and poultry in Africa as they represent 
a common set of biological questions, and combining these 
species with respect to sampling and establishment of in-
country capacity will be efficient. Sampling and phenotyping in 
these species will also be able to take advantage of ongoing and 
Rationale
With nearly 9,000 recognized breeds, indigenous livestock 
populations are a treasure trove of unique adaptation. For 
centuries, livestock have met our demands for food, traction, 
transport, clothing etc. Increasingly replaced by technology, 
a handful of commercial breeds provide most animal 
commodities in the developed world. In Europe, for example, 
most indigenous breeds are now extinct or only surviving 
thanks to the enthusiasm of a few breeders.
The situation is different in the developing world. Here, 
a large proportion of livestock populations, though not 
catalogued as breeds, represent distinct ecotypes that display 
large phenotypic and genotypic diversity. Locally adapted, they 
represent major repositories of livestock diversity. Under 
pressure from population growth, urbanization, changes and 
evolution of agro-systems leading to breed replacement and 
crossbreeding programs, this diversity is now in danger. It is 
estimated that 17% of breeds are at risk of extinction with 
58% of unknown status. The world is losing adaptive diversity 
before we have unravelled it, understood it and used it.
Efforts to partially address these issues through in-situ and 
ex-situ conservation of animal genetic resources have largely 
failed, or at best only captured an arbitrary and tiny subset 
of this diversity. Indeed, they face several major hurdles, such 
as lack of a rational basis to prioritize breeds/populations for 
conservation, lack of infrastructure and technologies (e.g. for 
cryopreservation), relevant with in-country expertise, and weak 
supportive policies etc. Consistent methodologies to assign the 
ILRI  RESEARCH PROPOSAL SUMMARY
       The 10,000 livestock genome project2
already funded research programs, enhancing the value of both 
activities. National lead institutes will be identified to host the 
IT nodes, identify source material, and conduct the sampling 
and meta-data collection.  A core set of tools, common to 
all nodes, will be established to ensure rapid, consistent and 
accurate sampling and data collection. These will build on 
the sampling and social science data tools already developed 
under the CGIAR Research Program on Livestock and Fish, in 
particular its Animal Genetics flagship.
Links to CGIAR system priorities
This project will directly contribute to the CGIAR sub-
Intermediate Development Outcome (IDO) to increase 
conservation and use of genetic resources by providing a 
catalogue of the genetic diversity present in a livestock breed (in 
silico ex-situ diversity conservation) and a catalogue of candidate 
functional polymorphisms linked to genome signature of adaptive 
traits in the same population, opening the door to marker-
assisted improvement of productivity and genome editing.
Implementation arrangements and 
partnerships
Contributing to ILRI’s LiveGene initiative and closely aligned 
with the proposed CGIAR Livestock Agri-Food Systems 
research program, the project will be led by national research 
institutions. They will be responsible for the sampling 
component of the project (e.g. choice of the ecotype, blood/
tissue sampling) and bioinformatic analysis of the national 
livestock genomics data. Individual country agreements will 
be signed with all partners under the oversight of FAO, the 
African Union Interafrican Bureau for Animal Resources and 
other appropriate regional bodies. Countries will be invited 
to donate a duplicate of all samples to the ILRI biorepository 
and endorse an open access data policy.
ILRI and its advanced research partner institutions—e.g. 
University of Edinburgh, University of Nottingham, Swedish 
University of Agricultural Sciences, Chinese Academy of 
Agricultural Sciences, Seoul National University—will be 
responsible for the genome sequencing phase, and coordination 
of the project’s capacity building components, particularly in-
country bioinformatics training so that each country will take 
responsibility for its own data analysis and management. The 
project will benefit greatly from related large-scale, species-
specific projects and resources which will facilitate access 
to samples and performance data. It will negotiate specific 
arrangements with private sequencing hubs (e.g. Macrogen, 
Novogene) ensuring access to the low-cost and latest 
genome sequencing technologies.
Budget/duration
Over three–five years, it is estimated that the in-country 
(sampling, capacity building and bioinformatics training) and 
sequencing costs of a minimal initial pilot study involving 100 
breeds/ecotypes from each of three mammalian species (cattle, 
sheep, goat) plus chicken, sampled across 10 African countries 
would have an approximate cost of USD 3.7 million.  This is 
readily scalable across additional geographies and additional 
species. The eventual target is to sequence some 10,000 
livestock ecotypes from nine species with an approximate 
total cost of around USD 70 million. This would represent 
extraordinary value in terms of knowledge and capacity 
embedded into developing country systems and genomic 
understanding to secure the future of livestock productivity 
in a rapidly changing world.
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